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Patent Applicant/Patent Assignee: 
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Patent Applicant/Inventor: 
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Date 


Patent 


WO 


200-? '. 39 i 0 


A2-A3 
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Application 


WO 
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Priorities 
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Detailed Description: 

...summary, this process enables a user to: value options; validate valuation with the 
help of implied volatility ; and estimate option decay properties for their impact on a risk 



management strategy; and, simulate portfolio performance... DB = U1 
pu = [e(r-D)A- DBI / (UB - DO 

The payoffs along a node- tree lattice is projected until option expiration and then 

discouxited back at the risk free rate. Time enters the stock ticker symbol and the 

required inputs with the resulting output presenting the implied volatility computed under 
different dividend and exercise assumptions for a quick and easy comparison. Modules 

included directors of public companies. The latter are difficult to value in the absence 

of an implied volatility estimate . Results of the implied volatility module can also be 

verified with the help of the historical stock return volatility computed The user 

observes the following results/output (refer to Fig. 67) 
The tabulated output shows. 

implied volatility based on early exercise (American) assumption 
implied volatility based on no early exercise (European) 
assumption 

[0269] Module 12. Forward Option Value Simulation with... ...sampled generating a 

probability distribution of option values. Future stock as well as call and put option price 
distributions are provided as outputs in the form of bar graphs. The user can query... ...to 

Fig. 71) 

The graphical output presents, at the simulation date in the future. 

the call option price distribution in a bar chart format on the basis of the number of 

simulations specified format on the basis of the number of simulations specified 

(refer to Fig. 

73) the put option price distribution in a bar chart format on the basis of the number of 

simulations specified The user can query the module to estimate the probability that 

the 

future call or put option price will equal, exceed or be under a specified amount (refer to 
Fig. 72) 
The user... 
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Financial derivatives pricing method involves calculating implied volatility in price 
of underlying asset based on mathematical program equilibrium constraints 
Patent Assignee: UNIV JOHNS HOPKINS (UYJO) 
Inventor: HUANG J ; PANG J 
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Patent Number Kind Date 
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Type 


US 6546375 B1 20030408 


US 1 999400855 A 1 999092 1 200 34 1 


B 



Alerting Abstract US B1 

NOVELTY - The price data is retrieved, and a computer program is executed to 
calculate implied volatility in price of underlying asset based on mathematical program 
equilibrium constraints (MPEG). A forward price of financial derivatives is generated 
based on retrieved price data and calculated implies volatility. A report is issued to a 
user regarding generated forward price. 

DESCRIPTION - INDEPENDENT CLAIMS are also included for the following: 

1 . forward pricing model implementation method; 

2. financial derivative pricing apparatus; 

3. financial instrument engine; and 

4. article of manufacture comprising machine readable storage medium storing 
control program. 



USE - For determining price of financial or economic instruments such as vanilla 
American options limited to either buying or selling an underlying asset. 
ADVANTAGE - Determines forward price of financial derivatives accurately. 
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A method for pricing financial instruments 

Verfahren zur Preisfindung finanzieller Instrumente 
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Inventor: 

• Gershon, David 

6 Stimatzky Street Apt. 62; Tel Aviv; (IL) 



[Application :EP 1 01 91 976 ! 120010413 
[Priorities US 1197622 IP 120000413 



Abstract EP 2320372 A1 

A method for providing a bid price and/or an offer price of an option relating to an 
underlying asset, the method including the steps of receiving first input data 
corresponding to a plurality of parameters defining the option, receiving second input 
data corresponding to a plurality of current market conditions relating to the underlying 
value, computing a corrected theoretical value of the option based on the first and 
second input data (1 1 0), computing a bid/offer spread of the option based on the first 
and input data (1 16), computing a bid price and/or an offer price of the option based on 
the corrected theoretical value and the bid/offer spread (118), and providing an output 
corresponding to the bid price and/or the offer price of the option. 
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Method and system for simulating implied volatility surfaces for basket option 
pricing 

Verfahren und System zur Simulation von implizierten Volatilitatsflachen fur die 




Kalkulation von Basketoptionspreisen 

Methode et systeme pour la simulation des surfaces de volatilite implicite pour le calcul 
du prix d'une option sur un panier 



Patent Assignee: 

• Goldman, Sachs & Co. (401 4300) 

One New York Plaza; New York, NY 10004 (US) 
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^Application EP 2003291 264 j 
Priorities [lis [160469 f 



Abstract EP 1369805 A1 



A method and system for simulating changes in volatility for a price of a particular option 
on an underlying financial instrument is disclosed. A volatility surface model having at 
least one surface parameter is provided along with a set of volatilities for a plurality of 
options on the underlying financial instrument. The set of volatilities is analyzed to 
determine an initial value for each surface parameter which, when used in the surface 
model, defines a surface approximating the set of volatilities. The values of the surface 
parameters are then evolved using an appropriate evolution function. A volatility value 
for a particular option is extracted from the volatility surface defined by the evolved 
surface parameter values. The extracted volatility value can then be used in an option 
pricing model to provide a price of the particular option. The volatility of a basket options 
valued relative to the performance of multiple components can be simulated by 
determining the value of surface parameters for options on the component securities and 
then combining the component surface parameters to determine surface parameters for 
a volatility surface of the basket. 
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Abstract: ...a tree structure is then compared with other iteratively built classifiers: 

Adaboost.MH and MART ( multiple additive regression trees). The experiments were 

conducted with the usage of well-known databases from the UCI... 

Descriptors: decision making; Newton - Raphson method ; pattern classification; 

regression analysis; tree data structures 
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...has been the pre-eminent model used by financial economists and option market 
participants for pricing derivatives . The model assumes that the log-return of an asset 
over any time period is... ...of which the Black-Scholes option pricing formula is a special 

case. 

In Chapter Three estimates of the implied risk -neutral pdf of the log-return on the 



S&P 500 index are obtained.. 
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...the historic arithmetic average market equity risk premium. We also 
examine the relation of the implied risk premia to firm size, firm 
book-to-market ratios, and systematic risk measures to determine... 

...book-to-market ratios, but not to measures of systematic risk. We find 
that the implied risk premia are not significantly related to firm size 
or pretransaction book-to-market ratios, but... 

...Section III presents the valuation results and compares those results to 
transaction values. Section IV calculates implied risk premia and 
compares them to firm betas, industry betas, firm size, and firm book-to... 
of option pricing. Whaley (1982) performs an analysis similar in spirit to 
ours for pricing American call options on dividend-paying stocks 
using variants of the Black-Scholes option pricing model. He finds mean... 
or cost of capital that equates the estimated value to the transaction 
value. The implied risk premium equals the difference between the 
implied discount rate and the yield on long-term Treasury bonds at the time 
of the projections. The implied risk premium represents the product of 
the implied market equity risk premium and an asset beta. We estimate an 
implied market equity risk premium by dividing the implied risk premium 
by our market-based asset beta (where the market-based asset beta is 
calculated using... 

...mean is 16.28 percent, and the standard deviation is 2.69 percent. The 
implied risk premium , calculated by subtracting the contemporaneous 
long-term Treasury bond yield, has a median of 7.08 percent... 

...however obtained, would improve the accuracy of discounted cash flow 
techniques. 

B. Relation of Implied Risk Premia to Systematic Risk, Size, and 
Book-to-Market 

In this section, we examine the relation between our implied risk 
premia and 1) firm asset betas; 2) industry asset betas; 3) transaction 
size; and 4) company... 

...expected returns are related to systematic risk. By examining the 
determinants of the individual implied risk premia in our sample, we 
provide evidence on how the market determines expected returns. We use... 



...to-market ratios.) 



Table VI presents univariate regressions of the risk measures on the 
implied risk premium . The regressions indicate that the implied risk 
premium is positively related to both beta measures. In the two 
univariate regressions, however, neither of... 

...percent level). We also find a significant relation - both 

parametrically and nonparametrically - between the implied risk premia 

and the original, levered industry equity betas. 

While the risk premia are marginally related to industry betas, Table 
VI indicates that the implied risk premia are unrelated to firm size - 
(the log of) transaction value - or to the prebuyout book... 

...fact, the firm asset beta becomes significant at the 10 percent level in 
the multiple regression . Overall , these results suggest a positive 
relationship between expected returns and systematic or beta risk, but... on 
the S&P 500 have exceeded Treasury bond returns. The relations between 
the implied risk premia and both firm and industry betas are positive 
and marginally significant. In contrast, there are no apparent relations 
between the implied risk premia and either transaction value, i.e., 
firm size, or book-to-market ratios. For this.. .and an average of 2.3 
percent. 
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out-of-the-money calls. Further, implied volatility was found to be a decaying function of time and, 

except at times of instability... 

Abstract: 

Text: 

...efficiency of security markets. This paper considers the problems of 
valuing it using the theoretical price of a futures -style option. It 
was found that there was little consistency between theoretical prices 
using a... 



...either theoretical prices or between in-the-money or out-of-the-money 
calls. Further, implied volatility was found to be a decaying function 
of time and, except at times of instability... 



...futures call options. An understanding of the volatility input will 
provide additional insights into the pricing process of futures options 
and may result in the more efficient use of futures markets. 
The plan of... 

...market prices over time or between different classes of index futures 
call options; (ii) if implied volatility increases monotonicaliy as 
time to maturity decreases (Samuelson's hypothesis), and (iii) whether 
implied volatilities impart any incremental information in forecasting the 
volatility of share price index futures . Conclusions are contained in 
Section 6. 

2. The Index Futures Contract 

Futures contracts are marketable forward contracts. In Australia, 
share price index futures contracts are written on the Associated 
Australian Stock Exchange's All Ordinaries Share Price index (AOi... 

...of futures contracts - 'margin calls' by the clearing house required to 
maintain unrealised losses. The price of a futures contract is, in 
general, different from that of a forward contract. The difference arises 
from... 

...a pure discount bond that matures at the same time as the contract; 
whereas the futures price is related to the return of roiling over one 
day bonds until the contract matures... 

...over arranging credit for direct leverage purposes (Jaffee [1984]). 

3. Index Futures Options 

The share price index futures option contract traded on the 
Sydney futures exchange (introduced in June 1985), is an American... 

...index points, and new options are automatically created by the futures 
exchange as the current futures price (F) moves. These options are 
created so as to try and ensure that there is.. .by margin calls), while 
payment for United States futures options is up front. So to price the 
futures -style option contract current in Australia, a modification of the 
Black futures formula is required... 

...trading volumes are unique to Australia and not representative of 
overseas markets. (3) 

4. Theorical Price of a Futures -style Option 

To derive a pricing formula for the AOI futures option, we require 
the... 

...is generated by the above stochastic process, then 
[MATHEMATICAL EXPRESSION OMITTED] 

where 

C is the price of a futures call option 

F is the underlying futures price 

T -t is the time to expiry in years 

X is the futures option exercise price 

N(.) is the standard normal distribution function 



r is the riskless rate of return 
But... 



...and Asay [1 982]). The Black formula is modified by setting r=0 which 
gives the futures -style option pricing formula relevant to Australian 
conditions: 

[MATHEMATICAL EXPRESSION OMITTED] 

where [sigma.sup.2] is the variance of the rate of return on the 

share price index futures contract . 

This model, which we apply in our empirical tests, assumes that 

variances and interest rates... 

...interest rates are stochastic then marking-to-market requirements will 
enter both the futures and futures option pricing equations and will be 
a function of the covariance between the forward futures price and 
short term interest rates over the life of the option (see Tumball and 
Milne... 

...focus on the behaviour of volatility is more likely to give further 
insight into the pricing of futures options rather than on fine tuning 
different pricing models, especially in Australia. 
5. Data and... 

...with the daily highs and lows and the closing price of the All 
Ordinaries Share Price Index futures . Closing prices were used for the 
futures price (F) to approximate continuous trading; and it was assumed 
that trading took place in both. ..we have choosen to test, other than they 
are not consistent with market prices (and implied volatility ).(1 1 ) 
Implied Volatility 

Market patici pants' ex ante assessment of futures price 
volatility or implied volatility can be calculated from the prices of 
options on futures contracts by setting them equal to C and... 

...prices provide unbiased estimates of ex ante futures volatility, then 
market participants should anticipate increased futures price 
volatility as the maturity date of a contract approaches. Previous 
empirical evidence is mixed. Bail... 

...a standard t-test will detect a linear trend in daily ex ante assessment 
of futures price volatility by market participants. 
Table 2 shows that in four of the eight quarters the... 

...sugar futures options but similar to those for gold futures. So the null 
hypothesis of implied volatility increasing as time to maturity 
decreases, is rejected. Further, the evidence suggests that market 
participants' ex ante assessment of futures price volatility is a 
decaying function of time to maturity, and is consistent with the time... 

...Tandon (1986) and Meike and Noti (1988).(12) 

The last hypothesis tested is whether the implied volatility is 
better at forecasting future share price index volatility than historic 
volatility. Table 3 shows. ..prices and the theoretical price obtained from 
using our estimates of historical volatility and the Futures -style option 
pricing model, either over time or between in-the-money or out-the-money 
call options... 



...as to why the observed range between historic volatilities and market 
prices are so wide. 

Implied volatility was found to be a decaying function of time. 
In other words, investors input a... 

...and bond markets to replicate the option payoff. For example, suppose 
traders can forecast the futures price variability better than implied 
variance. When implied variance is high (compared to forecast), they should 



...variance is higher than implied variance then the opposite positions 
should be taken. Secondly, the multiple regression equation suggests 
that implied volatilities impounded in call prices do not reflect ail past 
information... 

...empirically untested 

* in both the above cases we are jointly testing market efficiency 
and the Futures -style option pricing model 

* there are reservations about the quality of data collected-call 
prices and futures prices... 

...to forecasting and explaining index futures volatility implicit in both 
historic and implied volatilities, and implied volatility may be a 
highly relevant indicator of impending large or unusual volatility. So 
anyone wishing... 

...should be incorporating information extracted not only from past 
measures of volatility but also from implied volatility . But note that 
it is not easy to forecast futures volatility; the [R.sup.2... 

...We especially recommend empirical studies which lead to an increased 
understanding of the behaviour of implied volatility and it's 
consistency with historic volatility. For example, this study could be 
extended to measures of historic volatility and implied volatility 
found in this study. Continuing this study over a longer time period would 
test whether... 

...explaining the pricing function of the underlying index futures contract 

* and using a more complex futures option pricing model, would be 
desirable. 
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[Meisner, J. ..model. 
Recall, that 

institutional features in Australia mean that interest rates do not 
enter the Futures -style option 
pricing formula. 

But in fact, the rate of interest paid on initial deposits is less 
than... 

...regression methods were used to test the following further hypotheses: 
i) 

whether the relationship 

between implied volatility and time was constant; ii) whether the 
relationship was linear; and 
(iii) whether the 
relationship... 
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Text: 

The aim of this article is to build an easy model that explains the 
implied volatility structure observed in the market. In the equity market 
we have a very pronounced skew... 
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...dependent variable, which is used in iterative estimation procedures 

such as that based on the Newton - Raphson method (see, e.g., McCullagh 

and Nelder 1989, p. 40). 

The definition of a partial residual. ..Lemma 1 . 
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